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This study is a retrospective review of the effect of nutritional
support on duration of hospitalization in patients undergoing
radical cystectomy. Thirty-five patients were randomly assigned
to receive either 5% dextrose (D5W) solution plus electrolytes
or total parenteral nutrition (TPN) following operation. The as-
signed nutritional regimen was continued for 1 week after op-
eration until oral intake resumed. If the patients receiving D5W
remained incapable of oral intake after 1 week, TPN was insti-
tuted. The group receiving immediate postoperative TPN had a
median duration of hospitalization of 17 days, while the median
duration for the group receiving 5% dextrose solution was 24
days. All other patient characteristics, such as age, sex, stage/
grade of tumor, and extent of preoperative radiotherapy, were
similar in the two groups. These results demonstrate that im-
mediate postoperative institution of nutritional support reduced
hospitalization time following radical cystectomy. This indicates
that the routine use of 5% dextrose as postoperative nutrition
should be reevaluated.

TmHE PREVALENCE of malnutrition in the hospital-
ized patient population is well known" 2; it has
been found to contribute to operative mortality

and morbidity.3 The efficacy of nutritional support as a
factor in reducing mortality and morbidity has been ex-
tensively investigated in malnourished patients under-
going major surgery4'9; a number of independent inves-
tigators have reported that correcting malnutrition before
operation has a salutary effect on the rate ofpostoperative
complications. Studies utilizing early postoperative par-
enteral nutritional support have failed to demonstrate a
significant improvement in convalescence following car-
diac surgery,9 but following esophagogastrectomy,'0 early
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postoperative parenteral nutrition has been suggested to
improve convalescence.

This study examines whether early institution of par-
enteral nutrition will affect convalescence, as measured
by duration of hospitalization, in patients who have un-
dergone radical bladder cystectomy. As part of a series of
studies ofthe metabolic effects oftotal parenteral nutrition
(TPN), patients were randomly assigned to receive either
5% dextrose solution or TPN in the immediate postop-
erative period. These patients were not malnourished prior
to surgery. The duration of hospitalization was retro-
spectively reviewed; it was not an issue in the initial study
design.

Methods
Thirty-five patients undergoing radical bladder cystec-

tomy were admitted to the study protocol. The initial in-
tent of the study was to examine the metabolic effects of
early postoperative nutritional support. The measure-
ments performed in the study protocols included nitrogen
balance, metabolic rate, and free fatty acid turnover.
These studies were carried out between 1982 and 1984.
The metabolic data collected have been reported previ-
ously.'1-3 The patients were randomly assigned to receive
either 5% dextrose or total parenteral nutrition (TPN) at
24 to 48 hours following surgery. Total parenteral nutri-
tion was given as one of two regimens, a glucose or a lip-
id system.
The patients receiving total parenteral nutrition re-

ceived a caloric intake of 1.3 to 1.6 times the predicted
resting energy expenditure.'4 Nitrogen intake varied be-
tween 280 and 400 mg/kg. The nonprotein calories were
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TABLE 1. Age, Sex, Preoperative Weight, Radiotherapy, Severity of Tumor, and Preoperative Albumin Level*

Tumor

Sex GR Stage Preoperative
Weight Radiotherapy Albumin

N Age M/F (kg) (N) II III IV A B C D (g%)

5% dextrose 13 67 ± 3.0 8/5 71 ± 4 7 2 7 4 3 8 2 0 3.7 ± 1
TPN 22 66 ± 1.7 18/4 72 ± 3 11 3 11 8 7 9 3 3 3.9 ± I

* There are no significant differences between the two groups.

given as either glucose alone (glucose system) or a 50%
mixture of glucose and lipid (lipid system). Patients re-

ceiving 5% dextrose solution received approximately 400
kcal/day ofcarbohydrate plus appropriate amounts of so-
dium and potassium chloride. In both groups, intravenous
fluid therapy was continued until oral intake resumed.

Patients were not allowed oral caloric intake for the
first 6-7 postoperative days; following this period, oral
intake was gradually resumed. We recently reviewed the
duration ofhospitalization ofthis patient group, a param-
eter not considered during the performance of the study.
After the period in which metabolic measurements were

performed, i.e., the first 7 days following surgery, the pa-
tients were discharged to routine ward care and were no
longer followed by the research staff.
The course of each patient was reviewed with respect

to duration of hospitalization, morbidity, and mortality.

Statistical Analysis

The effect of nutritional support on length of hospital
stay was assessed, using techniques of survival analysis.
In this framework, an observation is considered censored
ifa patient dies or withdraws from the study after the start
of the nutritional regimen for reasons unrelated to his or
her medical condition. In the present study, only the two
patients who died from sepsis after admission to the study
were held to be censored. For each group, the proportion
of patients remaining hospitalized at a given time after
admission was estimated, using methods of Kaplan and
Meier.'5 A comparison of length of hospitalization be-
tween the groups was performed using the logrank test,'6
a nonparametric procedure used in survival analysis.

Results

The D5W and TPN groups were comparable with re-

spect to demographic characteristics, tumor stage, and
grade and preoperative therapy. The mean age of the pa-
tients receiving D5W and TPN was 67 ± 3 (SE) and 66
± 1.7 years, respectively. The average weight was 71 ± 4
and 72 ± 3 kg, respectively. Ofthe 13 patients in the D5W
group, seven received preoperative radiotherapy, as did

11 of the 22 patients in the TPN group. Tumor stage and
grade were similar in both groups. Preoperative albumin
was 3.7 ± 0.1 in the D5W group and 3.9 ± 0.1 in the TPN
group (Table 1).

In the group receiving total parenteral nutrition, there
was one significant complication, a case of wound dehis-
cence that necessitated hospitalization of the patient for
79 days. The median duration of hospitalization in this
group was 17 days. Among the patients receiving 5% dex-
trose solution, there were two major complications. In
both instances, intra-abdominal sepsis developed, fol-
lowed by death.

Figure 1 displays Kaplan-Meier'5 estimates of length
of hospitalization for patients undergoing cystectomy.
This data demonstrate a markedly shorter length of hos-
pital stay for patients receiving total parenteral nutrition
(median stay: 17 days) as compared to those receiving 5%
dextrose (median stay: 24 days). This difference was found
to be highly significant (p < 0.002), using the logrank
test. 16
The fact that patients were randomly assigned to receive

either D5W or TPN, together with the comparability of
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FIG. 1. The duration of hospitalization is shown. The group receiving
TPN had a shorter median duration of hospitalization than the group
receiving D5W (17 vs. 24 days; p < 0.002). Tick mark (') indicates last
follow-up (i.e., death).
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patient characteristics between groups, supports the as-

sertion that a statistically significant difference in hospital
stay can be attributed to the use of TPN.

Discussion
The important role of parenteral nutrition in reversing

malnutrition in patients unable to sustain oral intake is
well established. The efficacy of parenteral nutrition dur-
ing the immediate postoperative period in patients not
previously malnourished (albumin greater than 3.5) re-

mains unclear. Although nitrogen loss and energy re-

quirements are increased in the perioperative period, it
has not yet been established whether provision ofnutrients
that will correct these deficits will also improve postop-
erative convalescence. A number of studies have sup-
ported the concept that patients with pre-existing mal-
nutrition have an increased mortality and morbidity fol-
lowing surgical procedures.'7'19 Malnutrition has been
associated with increased abdominal wound disruption,
delayed gastric emptying, increased surgical infection
rates, and poor wound healing.2024

Preoperative total parenteral nutrition in patients with
malnutrition, particularly when this is associated with a

low albumin, is increasingly becoming a useful therapeutic
intervention. Mullen et al.8 demonstrated a reduction in
major complications with preoperative parenteral nutri-
tion in patients with gastrointestinal carcinoma. These
investigators used the prognostic nutritional index (PNI)
to identify malnourished patients at risk for postoperative
complications and demonstrated a reduction in operative
mortality and morbidity with preoperative nutritional
support. Starker et al.4 demonstrated that 1 week of pre-
operative nutritional support resulted in a reduction in
complication rates when a rise in serum albumin occurred.
In patients who did not show a clear rise in albumin after
1 week of nutritional support, a 3- to 5-week period of
TPN was necessary to reduce complication rates.5
The efficacy of parenteral nutrition in the postoperative

period is less well established. This is particularly true in
previously well nourished patients undergoing elective
surgery in whom a return to oral intake is expected within
5-7 days. Abel et al.25 studied the effect of immediate
postoperative parenteral hyperalimentation and found no
improvement of the course of malnourished patients un-

dergoing cardiac surgery. However, the nutritional regi-
men that they used supplied a daily caloric intake of only
1000 to 1400 kcal/day. Holter and Fischer26 demonstrated
that a combined pre- (3-day) and postoperative (10-day)
period of nutritional support reduced complication rates
in malnourished patients with gastrointestinal carcinoma
and weight loss.

In the present study, we did not observe significant sur-
gical complications in the D5W group that offer an ex-

planation for the results obtained. We observed what
seemed to be a reduction in the rate of resumption of
activity of daily living. The data of Russell and Jeejeebhoy
et al.27'28 offer an explanation for this phenomenon. These
investigators demonstrated that hypocaloric dietary and
fasting alter the contraction-relaxation characteristics of
skeletal muscle and result in low frequency fatigue. This
phenomenon is accompanied by structural and biochem-
ical changes in muscle, including increased intracellular
calcium, decreased enzyme levels, and Type II fiber atro-
phy. Impaired muscle function could be a factor in a re-

duced rate of activity, such as getting out of bed.
The present study demonstrates that immediate post-

operative parenteral nutrition results in a reduction in
hospitalization time. This occurred in patients with no
significant degree of preoperative malnutrition. The study
represents a small sample size and requires confirmation.
It should be noted that this study was randomized but
not double blind and was a retrospective review of data
not collected during the actual performance of the study.
Furthermore, during the course of these studies, the pur-
pose of instituting immediate postoperative parenteral
nutrition was to examine the metabolic effects ofnutrients
in the stress state; we did not originally intend to examine
duration of hospitalization. In addition, after the period
of randomized nutritional therapy and metabolic mea-
surements, the patients were transferred out ofthe Surgical
Metabolism Unit to routine ward care; we did not follow
the course of the patients beyond this point. The data
presented here were obtained by retrospective review of
hospital records. So far as we could determine, the re-
duction in hospitalization time in the group that received
early aggressive nutritional therapy was not due to indi-
vidual, clearly identifiable, factors (e.g., improved wound
healing). Rather, it seemed that the D5W group had a
slower convalescence with a decreased rate of return of
postoperative activity.

Further studies are necessary to document the appli-
cation of this finding to patients undergoing other major
surgical procedures.
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